Cloning and characterization of human and mouse mitochondrial elongation factor G, GFM and Gfm, and mapping of GFM to human chromosome 3q25.1-q26.2.
Similar to the translational system in the cell cytoplasm, the initiation, elongation, and termination of protein synthesis in the mitochondria of eukaryotes are catalyzed by several protein factors. These factors, from the viewpoint of evolution, are more closely related to the corresponding prokaryotic factors than to those in the eukaryotic cytoplasm. In this paper, we isolated two cDNAs coding for human and mouse mitochondrial elongation factor G (GFM and Gfm, respectively). The GFM cDNA, which is 3481 bp in length, predicts a protein of 751 amino acids sharing 84 and 42% identity and 88 and 62% similarity to rat EF-G(mt) and Escherichia coli EF-G, respectively, and 24% identity and 39% similarity to human EF-2, the equivalent of EF-G in the cytoplasm. The mouse Gfm cDNA is 2564 bp and contains an intact open reading frame that encodes 751 amino acids showing 89% sequence identity and 94% similarity to human GFM. Northern blot analysis of human GFM revealed three transcripts of 3.8, 3.4, and 2.9 kb. The first two were expressed at high levels in heart, skeletal muscle, and testis, at moderate levels in liver and kidney, and at low levels in other tissues including brain, placenta, and lung, while the last transcript was expressed only in testis. The relative abundance of GFM was consistent with the observations for human EF-Tu(mt) and EF-Ts(mt), the other two mitochondrial elongation factors, indicating that the three factors were expressed at corresponding levels. The expression pattern of mouse Gfm was also determined, which showed that Gfm was expressed as a 3.0-kb transcript, abundantly in heart, skeletal muscle, kidney, and testis. In addition, GFM was assigned to human chromosome 3q25.1-q26.2 by the radiation hybrid mapping method. The genomic organization of GFM was also analyzed by comparing this cDNA with a genomic DNA sequence (Accession No. AC010936), which showed that GFM contained 18 exons and spanned at least 40 kb.